In the title compound, C 15 H 20 BrN 3 O 2 , the butyl substituents are in extended conformations on opposite sides of the bicyclic core. In the crystal, oblique stacks of molecules, formed by offset -stacking interactions between pyridine and pyrazine rings in adjacent molecules, extend along the b-axis direction. The stacks are associated through a combination of C-HÁ Á ÁO hydrogen bonds and C-BrÁ Á Á(ring) interactions.
Structure description
Pyrido-pyrazine derivatives are a versatile class of nitrogen-containing heterocyclic compounds and they constitute useful intermediates in organic synthesis and medicinal chemistry. They possess a broad spectrum of biological activities including anti-cancer (Gong et al., 2011) , anti-inflammatory (Hodgetts et al., 2010) and antimalarial (Richter et al., 2006) . They are also used as inhibitors of anaplastic lymphoma kinase (Milkiewicz et al., 2010) . As a continuation of our research in the field of substituted pyrido[2,3-b]pyrazine derivatives (Hjouji et al., 2014) , we report here the synthesis of the title compound by the condensation of butyl bromide and 7-bromopyrido[2,3-b]pyrazine-2,3(1H,4H)-dione.
In the title molecule, the n-butyl substituents are both in extended conformations with one extending above and the other below the pyrazine ring (Fig. 1) . The bicyclic core is planar within experimental error.
In the crystal, the molecules form oblique stacks along the b-axis direction through offset -stacking interactions between the pyridine portion of one molecule and the data reports pyrazine portion of the next (Fig. 2 ). In the stack, the centroid-centroid distance of the respective rings is 3.695 (5) Å and they are parallel within experimental error. Assisting these interactions in forming the stacks are interactions between the C7O2 carbonyl group and the pyridine ring in adjacent molecules (Fig. 2) where the distance between the mid-point of the double bond and the ring centroid is 3.268 (8) Å . Finally, the stacks are associated through a combination of C2-H2Á Á ÁO1 and C12-H12AÁ Á ÁO1 hydrogen bonds (Table 1 and Fig. 3 ) and C3-Br1Á Á Á(ring) i interactions (Fig. 2) where Br1Á Á ÁCg2 = 3.701 (4) Å , C3-Br1Á Á ÁCg2 = 118.1 (3) and Cg2 is the centroid of the pyrazine portion of the molecule with symmetry code (i) 1 2 À x, À 1 2 + y, À 1 2 + z).
Synthesis and crystallization
Butyl bromide (0.2 ml, 1.82 mmol) was added to a solution of 7-bromopyrido[2,3-b]pyrazine-2,3(1H,4H)-dione (0.2 g, Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 1 2 ; y À 1 2 ; z À 1 2 .
Figure 3
Packing viewed along the b-axis direction, with C-HÁ Á ÁO hydrogen bonds shown as black dashed lines. Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT (Sheldrick, 2015a), SHELXL2014 (Sheldrick, 2015b), DIAMOND (Brandenburg & Putz, 2012) and SHELXTL (Sheldrick, 2008) .
Figure 1
The title molecule with labeling scheme and 50% probability ellipsoids.
Figure 2
Detail of the intermolecular interactions (dashed lines), viewed along the a-axis direction (C-HÁ Á ÁO hydrogen bonds (black), -stacking (purple), C OÁ Á Á(ring) (green), C-BrÁ Á Á(ring) (orange)). 0.83 mmol), K 2 CO 3 (0.28 g, 2.07 mmol) and tetra-n-butyl ammonium bromide (0.03 g, 0.1 mmol) in DMF (10 ml). The mixture was then stirred for 6 h at room temperature. The solvent was evaporated under reduced pressure and the product isolated by chromatography on a silica gel column with ethyl acetate/hexane (1/2) as eluent. The compound forms pale-blue plate-shaped crystals in 77% yield and was recrystallized from a solvent mixture (ethanol/dichloromethane: 2/1).
Refinement
Crystal and refinement details are presented in Table 2 . The hydrogen atoms were included as riding contributions in idealized positions.
data-1
IUCrData (2017) Special details Experimental. The diffraction data were collected in three sets of 363 frames (0.5° width in ω) at φ = 0, 120 and 240°. A scan time of 80 sec/frame was used. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Hatoms attached to carbon were placed in calculated positions (C-H = 0.95 -0.99 Å). All were included as riding contributions with isotropic displacement parameters 1.2 -1.5 times those of the attached atoms.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 0.30633 (4) −0.15545 (15) 0.26770 (7) 0.0209 (2) 
